Abstract: 1-Allyl-(2) and 7-allyl-6-amino-3-methyl-1,2,4-triazolo [3,4-f][1,2,4]triazin-8(7H)-one (3) were obtained via the 18-crown-6-ether catalyzed room temperature reaction of 6-amino-3-methyl-1,2,4-triazolo[3,4-f][1,2,4]triazin-8(7H)-one (1) with potassium carbonate and allyl bromide in dry acetone. The structures of these two derivatives were verified by 2D-NMR measurements, including gHSQC and gHMBC measurements. The minor compound 2 may possess aromatic character. A single crystal X-ray diffraction experiment indicated that the major compound 3 crystallizes from dimethyl sulfoxide in the monoclinic space group P2 1 /n and its molecular structure includes an attached dimethyl sulfoxide molecule, resulting in the molecular formula C 10 H 16 N 6 O 2 S. Molecular structures of 3 are linked by extensive intermolecular N-H···N hydrogen bonding [graph set C 1 1 (7)]. Each molecule is attached to the dimethyl sulfoxide oxygen via N-H···O intermolecular hydrogen bonding. The structure is further stabilized by π-π stacking interactions.
Introduction
Many aza/deaza analogues of purine have been found to display interesting biological activities. In the last decade numerous fused 1,2,4-triazines and fused 1,2,4-triazoloes have been synthesized and screened in vitro/vivo, thus revealing their varied biochemical, biological, pharmacological or cellular activities [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . Recently, we have explored a ring cyclization mechanism [20, 21] in connection with the preparation of the tautomeric heterobicyclic 6-amino-1,2,4-triazolo [3,4-f] [1, 2, 4] triazin-8(7H)-one (4,8-diaza-9-deazaguanine), the isosteric isomer of guanine and additionally we have proven by X-ray crystallographic analysis [22, 23] that the predominant tautomeric structure of the former is the 7H-tautomer. To our knowledge, no report describing N-substituted derivatives of the tautomeric structure of 6-amino-1,2,4-triazolo [3,4-f] [1, 2, 4] triazin-8(7H)-one has appeared to date. In continuation of our studies on the synthesis of derivatives and the tautomeric structures of the 6-amino-1,2,4-triazolo [3,4-f] [1, 2, 4] triazin-8(7H)-one moiety, we report in this paper the synthesis and characterization of some Nallylated derivatives of 6-amino-3-methyl-1,2,4-triazolo [3,4- . The molecular structures of 2 and 3 have been confirmed by spectral analysis, mainly their 2D-NMR. In addition, the single X-ray crystal structural analysis of molecule 3 is also reported, which supports the conclusions reached from the interpretation of the 2D-NMR spectral data.
Results and Discussion
Compound 1 was reacted with potassium carbonate and allyl bromide in dry acetone at room temperature for 16 h, under 18-crown-6-ether catalysis, to afford a 1:3 ratio of a minor product 2 (R f = 0.59) and a major product 3 (R f = 0.41) in 36% total yield. The structures of 1, 2 and 3 were completely assigned by 1 H-and 13 C-NMR spectroscopy. The presence of an allyl group and eight carbon signals were observed in both compounds 2 and 3. A detailed 2D-NMR study, including gHSQC and gHMBC measurements was necessary to confirm the allylation sites of 2 and 3. The gHSQC 1 H- 13 C experiments allowed segregation of the chemical shifts of proton or carbon for the 3-methyl, C-3 or allyl groups in 1, 2 and 3. The long-range gHMBC 1 H-13 C correlations showed the attachment of the allyl group on N-1 for structure 2, since the methylene protons (δ H 5.18 ppm) of this group show a 3 J (H,C) coupling to the C-8a carbon atom (δ C 133.40 ppm). On the other hand, the fact that the methylene protons (δ H 4.52 ppm) of the allyl group have a 3 J (H,C) coupling to both the C-6 (δ C 151.88 ppm) and C-8 (δ C 153.22 ppm) carbon atoms proved the attachment of the allyl group on N-7 for structure 3. 
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Scheme 2 presents the numbering system of the 6-amino-1,2,4-triazolo [3,4- spectra between the N-1-allyl 2 and N-7-allyl 3; namely, the upfield shifts for 6-NH 2 group and C-8a between 2 and 3 were +0.72 and +6.54 ppm, respectively. Meanwhile, the δ values of C-6 and C-8 of 2 showed significant downfield shifts of -5.8 and -10.13 ppm, respectively, as compared to 3. Similarly, the δ values of the methylene on the allyl group of 2 showed significant downfield shifts of -0.64 and -9.67 ppm, respectively, as compared to 3. Taken together, molecule 2 revealed obvious differences in the NMR chemical shifts of C-6, C-8, C-8a, and the methylene on the allyl group, as compared to molecules 1 and 3. This evidence suggests that 2 may be an aromatic molecule.
Scheme 2
The structure of 3 was unambiguously confirmed by X-ray crystallography of its adduct with dimethyl sulfoxide (DMSO), revealing the structural framework to be the 7-allyl-6-amino-3-methyl-1,2,4-triazolo [3,4- (7)).
The molecular packing is shown in Figure 2 . In the molecular structure of 3 the short bonds 1.306(3) Å (N(4)-C(4)), 1.316(3) Å (N(1)-C(2)) and 1.319(3) Å (N(2)-C(1)) have an appreciable double-bond character. Notably, the bond length 1.328(3) Å between C(4)-N(6) is shorter than 1.355 Å of Car-NH 2 (Nsp 2 : planar) [24] . Figure 1 . ORTEP drawing and atom labelling scheme of the compound 3 (attached to DMSO) with thermal ellipsoids drawn at the 30% probability level. (2)) are all shorter than the 1.809 Å (S-C) and 1.497 Å (S=O) bond lengths in pure crystallized DMSO [24] . This is a result from the attraction of the intermolecular N-H···O hydrogen bonding in the crystal structure of 3.
Analysis of the molecular packing in unit cell reveals that each molecular structure of 3 is linked by intermolecular hydrogen bonds and π-π stacking interactions ( Figure 3 and Table 3 ). Each molecule is linked into C Table 1 . 
Conclusions
In summary, we have reported the synthesis and molecular structure characterization of N-1-allyl 2 and N-7-allyl 3. The 2D-NMR spectral analysis allowed complete assignments of various carbons of these molecules. Obviously different δ values in 1 H-and 13 C-NMR spectra between 2 and 3 were 
1-Allyl-6-amino-3-methyl-1,2,4-triazolo[3,4-f][1,2,4]triazin-8(7H)-one (2) and 7-Allyl-6-amino-3-methyl-1,2,4-triazolo[3,4-f][1,2,4]triazin-8(7H)-one (3)
A solution of 1 (0.83 g, 5 mmol) in dry acetone (30 mL) was mixed with anhydrous potassium carbonate (0.69 g, 5 mmol) and a catalytic amount of 18-crown-6-ether (0.13 g, 0.5 mmol). Then allyl bromide (0.60 g, 5 mmol) was added and the mixture stirred at room temperature for 16 h. The solvent was evaporated to afford a crude product which was then applied to a silica gel (230-400 mesh) column. The column was eluted with a mixture of chloroform and methanol (50:1) and the appropriate fractions were combined and evaporated.
The R f value of the minor adduct was 0.59 (chloroform-methanol = 5:1 
X-ray techniques
X-ray quality crystals of compound 3 were obtained by crystallization from dimethyl sulfoxide at room temperature. A summary of the crystallographic data and details of the structure refinements is listed in Table 2 . The data was collected on a BRUKER SMART ApexCCD diffractometer with a graphite-monochromated MoKα radiation (λ = 0.71073 Å) at 295(2) K. The crystal structure has been deposited at the Cambridge Crystallographic Data Centre [27] . A total of 13191 reflections and 3133 independent reflections (R int = 0.0480) were collected within the range of 2.24 <θ< 27.50° by using the ω scan technique, of which 2535 observed reflections with I > 2σ(I) were used in the structural analysis. The crystal structure was solved by direct methods using SHELXS-97 [28] and refined by full-matrix least-squares methods on F 2 using SHELXL-97 [29] . All non-H atoms were refined anisotropically. The hydrogen atoms were placed geometrically and refined as riding. The final cycle of full-matrix least-squares refinement gave R 1 = 0.0416, wR 2 
